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The Role of a Completion Manager
Fundamentally, the completion manager seeks to protect funded status against changes 
in the level of interest rates and changes in the shape of the yield curve. In so doing, the 
completion portfolio is constructed to fill in the differences between the liability and the 
traditional fixed income assets in other portfolios in order to:

1. maintain the desired interest rate hedge versus the liability;
2. minimize yield curve mismatch; and
3. potentially align with the plan’s and liability’s spread exposure. 

On a regular basis, the completion manager will adjust the portfolio’s interest rate 
exposure such that the plan’s overall fixed income assets closely match the liability (hence, 
“completing” the hedge versus the liability). 

Exhibit I, below, highlights some of the challenges plans may face when managing 
a liability hedging strategy using traditional fixed income benchmarks and how a 
completion approach can address these challenges.

EXHIBIT I: A COMPLETION APPROACH CAN ADDRESS TRADITIONAL LDI CHALLENGES

Challenges with Traditional Approach Benefits of Completion Approach

Hedge percentage drifts as fixed income 
indices extend1 in duration and liability ages.

Completion portfolio adjusts to offset 
changes to fixed income indices and 
liability duration.

Cashflow profile of fixed income indices 
may not closely reflect the liability.

Completion portfolio is customized to 
seek to minimize yield curve mismatch 
between hedge assets and the liability.

Plan sponsor must monitor the hedge and 
coordinate trades among multiple managers 
to maintain target interest rate hedge.

Streamlines process as completion 
manager monitors hedge percentage and 
makes all adjustment trades.

Shifts in asset allocation may cause 
unintended changes to the hedge percentage.

Completion portfolio is adjusted in 
conjunction with asset allocation 
changes such that the hedge percentage 
is not materially impacted.

Hedge objectives may only be achievable 
by reducing return seeking assets to an 
undesirable amount.

Allows plan to retain an allocation to 
return-seeking assets and seek to achieve 
hedging objectives through the use of 
derivatives, if so desired.

Traditional fixed income portfolios may 
be disrupted by flow activity necessary to 
maintain the desired hedge percentage.

Limits disruptions to traditional 
fixed income portfolios as all hedge 
adjustments are effectuated by the 
completion portfolio. 

1Most fixed income indices are reconstituted on a monthly basis. Bonds that have less than the minimum years remaining to maturity, per 
the index inclusion rules, are removed from the index, and bonds that have been newly issued over the previous month are added to the 
index. This activity causes most fixed income indices to extend in duration, on average, on monthly reconstitutions. 

Primer on Completion Portfolio Management
Many corporate pension plans have already taken several de-risking steps, including extending the duration of 
their fixed income, reducing the allocation to return-seeking assets, offering term-vested lump sum payouts, etc. 
As plan sponsors approach the end of their de-risking glidepath and begin to think about the structure of their end-
state/hibernation portfolio, a logical next step is to customize their fixed income assets to more precisely match the 
exposures of the liability. Naturally, this step can introduce challenges and complexity. Utilizing a completion manager 
can address many of these challenges. In this paper we discuss the role of a completion manager, NISA’s approach to 
completion portfolio management, and some particular implementation considerations.   

By reading the following I confirm that I am either (i) an investment professional and an employee of an institutional investor, or a consultant to an 
institutional investor, or (ii) an employee of, or a student in, an institution of higher learning and I am involved in the study, research or teaching of 
subjects related to investments, finance, or economics. I reside in the United States or Canada. I understand that the information is not and should 
not be regarded as investment advice or as a recommendation regarding a course of action.
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Plans for which a completion strategy may be appropriate generally fall into one (or more) 
of the following categories:

1. Plans that are approaching the end of their de-risking glidepath and have reduced 
return seeking assets to a modest amount (e.g., <=25%). At this allocation, hedge 
drift and yield curve mismatch versus the liability will have a material impact on 
funded status volatility.  

2. Plans that could not otherwise achieve their hedge objectives with the amount of assets 
allocated to fixed income. For example, plans that seek a 90% hedge of their liability’s 
interest rate risk, but are either underfunded or maintain a significant allocation to return 
seeking assets, can use a completion portfolio that includes the use of derivatives to 
achieve their hedging objectives. We further explore considerations surrounding the 
use of derivatives in completion portfolios later in this paper.

3. Plans that have a policy-driven liability hedge target and report performance 
accordingly. For these plans, drift in the liability hedge percentage can lead to 
unacceptable tracking error from the policy objective. This is particularly important 
if the LDI strategy is being evaluated versus a fixed slice of the liability as a measure 
of success of the strategy and the feasibility of the strategy as an end-state portfolio. 
In both cases, the result is that a certain amount of funded status volatility is simply 
un-hedgeable or ill-advisable to hedge with a diversified bond portfolio.

NISA’s Approach to Completion Portfolio Management
Unlike a traditional active fixed-income manager, a completion manager needs to account 
for information beyond the assets for which they are responsible. The key elements of a 
NISA completion portfolio include the following:

Liability analysis: The client’s liability is generally the most influential factor in specifying 
the benchmark, and, consequently, constructing the portfolio. NISA’s process begins with 
a detailed review of actuarial data (e.g., liability cash flows, actuarial valuation reports, 
plan provisions, etc.) in an effort to gain a deeper understanding of the interest rate 
sensitivity of the liability. This can require obtaining data specific to certain plan design 
features (e.g., cash balance provisions, lump sum options, etc.) as interest rate sensitivity 
can be impacted by such features and often in ways not captured by the simple nominal 
cashflows produced by the actuary.

Benchmark analysis for non-completion portfolios: The allocation between credit and 
Treasuries is a key consideration in the design of an effective liability hedging strategy. 
NISA provides detailed analysis to help clients determine the appropriate benchmarks for 
the fixed income portfolios based on the goal of managing the interest rate, credit spread, 
and yield curve risks of the liability, while recognizing the need for the assets’ return to 
keep pace with the liability growth rate. Although the completion portfolio itself typically 
does not directly target a precise credit spread hedge, understanding the effective spread 
hedge of the credit assets, and maintaining appropriate plan-wide rebalancing boundaries 
are important parts of any completion engagement.

Completion portfolio design and implementation: During the design phase, NISA will help 
clients make decisions regarding the appropriate discount curve for valuing the liability, 
what instruments to use in the completion portfolio, the target hedge percentage, the 
benchmark methodology, etc.  

The following data are necessary to determine trades for the completion portfolio:

• Liability cashflow projections: Typically, liability cashflows are updated once 
a year in conjunction with the annual valuation, although more frequent updates 
may be warranted if there are changes to the liability related to corporate activity, 
lump sum payouts, etc. NISA evaluates the assumptions underlying the liability 
cashflow projections to make sure they best represent the interest rate sensitivity 
of the liability and we may suggest cashflows to be projected under revised 
assumptions. For example, for a traditional final average pay plan, cashflows that 
assume all participants elect an annuity generally better reflect the interest rate 
sensitivity of the liability even if an optional lump sum form of payment is available 
to, and often chosen by, participants.
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NISA may adjust the liability cashflow projections intra-year — (between annual 
updates from the actuary) — for material amounts such as service cost and the 
difference between projected benefit payments and actual benefit payments.

• Discount curve: Most plan sponsors value their liability for accounting purposes 
based on a discount curve derived from a universe of AA-average quality corporate 
bonds. Typically, completion calculations will use that discount curve assuming 
the data can be provided with a reasonable frequency from the actuary or can be 
reasonably approximated.

• Market value of other fixed income portfolios: Updated market values are 
needed on a monthly basis in order to recalibrate the completion portfolio. When 
our processes identify a reported portfolio market value that is significantly different 
from the prior month market value adjusted for market returns, we seek to confirm 
the reported value with the client/custodian.  

Trades are calculated based on benchmark exposures, as opposed to actual portfolio 
holdings, to avoid offsetting active alpha-seeking positions of other fixed income 
managers. For example, consider a manager that chooses to be underweight duration 
versus the portfolio benchmark based on a view that interest rates are going to rise. If that 
exposure was considered when managing the completion engagement, trades would 
occur in the completion portfolio that would neutralize the underweight position and 
therefore, denigrate the value of the active manager.

Ongoing completion portfolio management: NISA values the liability on a monthly basis 
(consistent with the publishing of monthly discount curves) and executes trades required 
to maintain the target hedge percentage. In addition to monthly rebalancing trades, NISA 
monitors the portfolio daily to verify that the appropriate interest rate hedge is maintained. 
Adjustments may occur intra-month to account for large movements in interest rates 
and flows between fixed income accounts. For accounts that use derivatives, the portfolio 
may be adjusted intra-month for changes in relative costs considerations among available 
instruments, to manage cash margin, and to roll futures contracts. 

Ex-post evaluation: The ultimate benchmark for a completion portfolio is the change in 
the value of liability. The liability-based benchmark and associated formulas are clearly 
defined in the completion portfolio guidelines.

Liability and fixed income indices’ returns can be decomposed into 1) a yield accrual (return 
due to the passage of time), 2) returns from unexpected changes in Treasury yields, and 
3) returns from changes in credit spreads. The completion portfolio benchmark can be 
identified in the context of the Treasury return of the liability. Specifically, the benchmark 
for the completion portfolio is the difference between the Treasury return of the liability and 
the aggregated Treasury returns of the fixed income portfolios, as illustrated in Exhibit II.

EXHIBIT II: BENCHMARKING COMPLETION PORTFOLIOS
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In addition to performance reporting for the completion portfolio, NISA provides a plan-
level Pension Asset Liability Monitor (“PALM”) report on a quarterly basis. The PALM report 
includes funded status attribution and liability hedge analytics as well as surplus Value-at-
Risk (“VaR”) analysis to help plan sponsors measure, evaluate and monitor risks embedded 
in their plans.

Additional Considerations
Derivatives: NISA recommends the use of derivatives when liability hedging objectives 
cannot be met with available fixed income, or if the efficacy of the hedge can be improved 
with derivatives. This can occur with a combination of the following:

• Fixed income assets that are substantially less than the portion of the liability being 
hedged

• A material allocation to growth-seeking assets
• A lower plan funded status
• A liability duration that is longer than typical benchmarks

Derivatives used by NISA in completion programs include Treasury futures, total return 
swaps on Treasury indices or single CUSIPs, and Treasury repurchase agreements 
(“repo”). For clients that are less familiar/comfortable with derivatives, Treasury futures are 
commonly the first derivative type to be added to the available toolkit of derivatives given 
their exchange traded and cleared format.   

NISA evaluates tracking error versus cost when deploying capital to build the portfolio. For 
example, when derivatives are available in a completion program, NISA may choose to 
purchase long maturity STRIPS with the available capital to match liability exposures on the 
long end of the yield curve and fill in short-intermediate exposures with Treasury futures. 
NISA monitors the relative costs of available alternatives and may shift exposures as market 
dynamics change.

Hedging the liability spread risk: Liability discount rates are typically based on the yields 
of corporate bonds. As a result, liability risk can be attributed to three principal factors: 1) 
general interest rate risk, 2) credit spread risk, and 3) yield curve risk2. The contribution 
of these factors to overall funded status volatility changes over time and with market 
conditions, and the right blend of corporate bonds and Treasuries to hedge the liability 
is dynamic3. Historically, general interest rate risk has been the largest driver of liability 
volatility, but spread risk can also be significant and should be monitored and managed. 

While general rate risk and yield curve risk can be estimated and hedged with a high 
degree of precision, spread risk is more challenging4 due to: 1) differences between the 
universe of bonds used to construct the liability discount curve and diversified investment 
grade corporate bond portfolios, 2) discount curve construction techniques, and 3) 
downgrades and defaults. It is important to note that other assets in the pension plan (e.g., 
public equity, private equity, high yield, etc.) likely contribute to a hedge of the spread 
component of the liability. With that said, in our opinion, these same asset classes do not 
contribute to the general interest rate hedge in a reliable manner.

NISA provides analysis to evaluate the appropriate allocation to credit within the hedge 
assets and monitors spread risk’s contribution to funded status volatility. When NISA 
manages both a completion portfolio and a credit portfolio, the program typically allows for 
adjustments to both the general interest rate hedge and the spread hedge when a change 
to the spread component of the strategy is warranted.

 

2This excludes actuarial risks, such as mortality. 
3See NISA whitepaper, Credit Where It’s Due, Finding the Right Corporate Bond Allocation with LDI Hibernation for more details. https://
nisa.com/wp-content/uploads/2015/03/NISA-Credit-Where-Its-Due.pdf
4For clients who wish to reduce liability spread risk as much as possible, other solutions, such as a “custom credit” portfolio, may be 
appropriate. As a manager of custom credit portfolios, NISA works with plan sponsors, actuaries and consultants to analyze the liability 
discount methodology and constructs a unique portfolio of mostly corporate bonds that reflects the characteristics of the liability. 
This includes matching the credit quality and overall spread of the liability to the extent possible. See NISA Perspectives post titled Two 
Alternatives in the End-State (https://www.nisa.com/perspectives/two-alternatives-in-the-end-state/) for a comparison of completion 
and custom credit. 
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Conclusion
Regardless of what the ultimate end game is for a plan – hibernation or annuitization – a 
completion approach can go a long way to addressing challenges along the way. Every 
plan is unique, and as plan sponsors begin to think about their structure in the end state, 
the one-size-fits-all design of traditional benchmarks likely falls short of meeting a plan’s 
unique characteristics and objectives.

NISA works with clients and their advisors to design and implement custom completion 
portfolios. We follow a holistic approach that incorporates a detailed analysis of the liability, 
an evaluation of alternatives based on the plan’s goals and objectives, ongoing efforts to 
seek to optimize the efficiency of the hedge, and an ex-post evaluation of performance 
versus the plan’s objectives.
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Appendix: Illustrative Example
Description of illustrative plan: The plan has a traditional defined benefit formula based on 
final average pay and years of service, makes payments to retirees and their beneficiaries 
in the form of a life annuity, and is frozen (i.e., there are no future benefit accruals). Recent 
de-risking actions include a one-time voluntary lump sum payout offering to terminated 
vested participants, reduction of the return-seeking assets’ allocation to 35%, and adoption 
of an asset-allocation glidepath based on funded status. Fixed income is allocated to a 
blend of long corporate bonds and STRIPS chosen to approximate the spread volatility 
of the liability. The plan is currently 90% funded. At 95% funded, the next de-risking 
glidepath trigger, the plan intends to reduce return-seeking assets by an additional 10% and 
implement a custom completion portfolio tailored to the liability, targeting a 90% hedge of 
the liability interest rate risk.   

An understanding of the interest rate sensitivity of the liability is foundational to the design 
of an effective hedging strategy. For this illustrative plan, the projected cashflows are static 
(ignoring differences between benefit payment experience and actuarial assumptions) because 
it is frozen, doesn’t pay lump sums, and is an annuity-based benefit. Therefore, the actuarial 
expected benefit payments, represented as annual cashflows, are a good representation of the 
interest rate sensitivity of the liability. In other cases, the cashflows themselves may change in 
response to interest rate movements and adjustments may be required.

As illustrated in Exhibit III, this liability will increase (decrease) in present value by 
approximately $140mm for a 1% decrease (increase) in the discount rate.

EXHIBIT III: CHARACTERIZING THE LIABILITY

Exhibit IV compares the general (i.e., Treasury) interest rate sensitivity of the plan’s assets 
to the liability. The long corporate and STRIPS portfolios have combined sensitivity to a 
1% change in rates of $108mm, which offsets (i.e., hedges) 77% of the liability’s interest rate 
exposure. Importantly, the hedge percentage will drift over time as durations change for 
the fixed income and liability. The funded status volatility of the plan is 4.7%5.

 
 
 
 
 
 
 
 
 
 
 
 
 
 

5Funded status volatility represents a one standard deviation range. Liability is assumed to be discounted at the FTSE Pension Discount Curve. 
Return seeking assets are assumed to be allocated 50% Russell 3000, 30% MSCI EAFE, and 20% Hedge Funds. All data are as of 6/30/2019. 

Present Value $1,000mm

Duration 14.0 years
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Change in Rates $140mm
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EXHIBIT IV: INTEREST RATE SENSITIVITY OF PLAN ASSETS VERSUS ITS LIABILITY

Source: NISA calculations based on data from Bloomberg Barclays and FTSE as of 6/30/2019.

Exhibit V compares the distribution of the liability and fixed income cashflows, as 
measured by dollar sensitivity to a one basis point change in rates (“DV01”) across the 
yield curve maturity spectrum. While the fixed income in total hedges 77% of the liability’s 
general interest rate exposure, the hedge percentage is not even across the curve. Relative 
to the pro-rata liability (i.e., versus the percent of the liability being hedged), the hedge 
assets are underweight the short and intermediate part of the yield curve, while overweight 
the long end. This mismatch results in approximately 70 basis points of annualized 
tracking error versus the pro-rata liability.6

EXHIBIT V: TRADITIONAL FIXED INCOME BENCHMARKS MAY NOT CLOSELY REFLECT 
THE CASHFLOW PROFILE OF THE LIABILITY

Source: NISA calculations based on data from Bloomberg Barclays and FTSE as of 6/30/2019.

 
 
 
 
 
 
 
 

6 Please note, we are not implying that this hedging strategy is inappropriate in any way. In fact, for many plans it makes sense to 
implement a hedge in this manner. Allocating assets to fixed income benchmarks that are longer in duration than the liability allows 
the plan to hedge more of their interest rate risk, but at the sacrifice of a yield curve mismatch versus the liability. Additionally, while the 
hedge assets may be overweight on the long end of the curve when compared to the pro-rata liability, they are less overweight when 
compared to the full liability. In this illustrative example, the DV01 of the hedge assets nearly matches that of the full liability for cashflows 
beyond 25 years. If, alternatively, this plan had invested the fixed income at the duration of the liability (14 years) the hedge percentage 
would be 58% (as opposed to 77%) and funded status volatility would be higher. Stated differently, duration is a more material risk factor 
than yield curve, and therefore should be hedged first. Importantly, derivatives can allow a plan to hedge both risks at the same time.

E�ect of a 100 bps change in

Market General Interest Rates

Plan Components Value ($mm) Duration ($mm) % Hedged

Return Seeking Assets (35%) 315 0.0 0 0%

US Long Corporate (42%) 380 14.2 54 39%

20+ STRIPS (23%) 205 26.2 54 38%

Total Plan 900 12.0 108 77%

Liability 1,000 14.0 140

Di�erence (32)

% Unhedged vs. Liability 23%
Funded Status Volatility: 4.7%
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STRIPS Long Corporate Pro-Rata Liability Full Liability

Total
Hedge 

% Hedged vs.
Pro-Rata (77%) Liability 44% 42% 44% 69% 193% 131% 100%

% Hedged vs. Full Liability 34% 32% 34% 53% 149% 101% 77%

20 - 2515 - 2010 - 155 - 100 - 5 25+

Maturity (Years)

Yield Curve Tracking Error: 0.7%
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After the 95% funded status glidepath trigger is reached, the STRIPS component of the hedge 
assets is reallocated to a completion portfolio that includes STRIPS, Treasury whole bonds, 
Treasury futures, and total return swaps on Treasuries. The completion portfolio is calibrated 
to hedge 90% of the liability’s general interest rate risk, as illustrated in Exhibit VI.7  In this 
example, the hedge assets’ blend of Treasuries and credit is unchanged from the current 
allocation. Funded status volatility has been reduced by about 25%, from 4.7% to 3.5%.

EXHIBIT VI: THE COMPLETION PORTFOLIO IS CALIBRATED TO MAINTAIN THE HEDGE 
PERCENTAGE VERSUS THE LIABILITY AT THE DESIRED TARGET

Source: NISA calculations based on data from Bloomberg Barclays and FTSE as of 6/30/2019. 

As compared to the current allocation, the liability hedging strategy that incorporates a 
completion portfolio provides a much closer match of the liability (see Exhibit VII). Total 
DV01 of the hedge assets was increased to target 90% of the liability and was redistributed 
across the curve. The completion portfolio neutralized the overweight to the long end of the 
curve filled in the underweight at the short and intermediate part of the curve. Yield curve 
tracking error was reduced from approximately 70 basis points to less than 10 basis points.

NISA evaluates costs versus tracking error to choose among the instruments available to 
construct the portfolio. This portfolio deploys the available capital to purchase exposure 
primarily in the 10 – 20 years and 25+ years part of the curve. Other gaps versus the liability 
are filled in with derivative exposure. A modest amount of 2-year and 5-year Treasury futures 
are utilized, while the remaining derivative exposure is obtained via total return swaps.

The completion portfolio is adjusted on a monthly basis to stay at the 90% hedge target and 
yield curve neutral versus the liability.

 
 
 
 
 
 
 
 
 
 
 
 
 
 

7 This example includes the use of derivatives to achieve a 90% hedge and refine the yield curve to match versus the liability. In order to 
achieve the 90% hedge target, this plan needs 24 years of duration from the completion target. While this exposure could be obtained 
using physical securities only, it would result in a significant yield curve mismatch versus the liability. Including derivatives allows the plan 
to achieve the target hedge percentage and reduce yield curve risk.

E�ect of a 100 bps change in
General Interest Rates

Plan Components Duration ($mm) % Hedged

Return Seeking Assets 0.0 0 0%

US Long Corporate 14.2 66 47%

Completion Portfolio 24.1 60 43%

Total Plan 13.3 126 90%

Liability

Market
Value ($mm)

238
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249

249

950

1,000

Notional
Value ($mm)

198

Custom Derivatives Blend 8.4 17 12%198

Completion Physical Assets 17.5 44 31%

198

14.0 140

Di�erence (14)

% Unhedged vs. Liability 10%
Funded Status Volatility: 3.5%
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EXHIBIT VII: THE COMPLETION PORTFOLIO IS CUSTOMIZED TO FILL IN GAPS 
BETWEEN THE PRO-RATA LIABILITY AND TRADITIONAL FIXED INCOME

Source: NISA calculations based on data from Bloomberg Barclays and FTSE as of 6/30/2019. 
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About NISA Investment Advisors, LLC

NISA Investment Advisors, LLC is an independent investment manager focused on risk-controlled asset management. 
We manage assets for large institutional investors. Client portfolios include investment-grade fixed income, derivative 
overlays and indexed equity. NISA is 100% employee-owned and is based in St. Louis, Missouri.
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entail risks. There is no guarantee that investment 
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market conditions and each investor should evaluate 
its ability to invest for a long term especially during 
periods of a market downturn. No representation is 
being made that any account, product, or strategy will 
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to those discussed, if any. No part of this document 
may be reproduced in any manner, in whole or in part, 
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information is provided with the understanding that 
with respect to the material provided herein, that you 
will make your own independent decision with respect 
to any course of action in connection herewith and 
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not purport to be experts in, and does not provide, tax, 
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limited knowledge and understanding of these topics. 
You may not rely on the statements contained herein. 
NISA Investment Advisors, LLC shall not have any 
liability for any damages of any kind whatsoever relating 
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respect to these areas. By accepting this material, you 
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